A new lefthanded see-saw mechanism is constructed, implying both the smallness of active-neutrino masses and decoupling of heavy passive neutrinos, similarly to the situation in the case of conventional see-saw. But now, in place of the conventional righthanded neutrinos, the lefthanded sterile neutrinos play the role of heavy passive neutrinos, the righthanded neutrinos and righthanded sterile neutrinos being absent. In this case, the neutrino mass term is necessarily of pure Majorana type.
As is well known, the popular see-saw mechanism [1] provides us with a gentle way of introducing small neutrino masses into the original Standard Model , where Diractype masses are zero due to the absence of righthanded neutrinos. In fact, the actual righthanded neutrinos (of all three generations) get in this mechanism large (by assumption) Majorana-type masses and so, become practically decoupled from lefthanded neutrinos that are allowed to carry only small Majorana-type masses. Such large righthanded Majorana masses are, on the other hand, related to an expected high energy scale at which lepton number violation ought to appear.
In this note, we present a new, a priori possible mechanism, where the role played in the see-saw mechanism by righthanded neutrinos is taken over by hypothetic lefthanded sterile neutrinos free of any Standard Model charges. Thus, the new mechanism may be called lefthanded see-saw. In this case, both righthanded neutrinos and righthanded sterile neutrinos are conjectured to be absent, ν R ≡ 0 and ν
are active and sterile neutrinos, respectively (for all three neutrino generations).
In the new situation, the neutrino mass term is of pure Majorana type
where
(in the case of one neutrino generation). In the case of three neutrino generations,
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In Eq. (2) 
and the second -by the familiar bilinear effective Higgs coupling (also of the Majorana type):
Eq. (5), M is a large mass scale probably related to the GUT scale, so that the inequality
is plausible. Note that the lefthanded sterile neutrino ν 
After its diagonalization, the mass term (2) becomes
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Thus,
L from ν L . Here, the minus sign at m I is evidently irrevelant for ν I which, as a relativistic particle, is kinematically characterized by m 
implies the neutrino mass eigenstates
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In that case, the neutrino mass term has the form 
L ) c + h.c., may be quite different (perhaps smaller).
In the general case of three neutrino generations, Eqs. (11) and (12) are replaced by
and
(compare e.g. Ref. [3] ). Here,
τ ). The Hermitian mass matrices
and µ (L) were taken real and symmetric for simplicity) can be diagonalized with the use of unitary matrices U I = (U I α i ) and U II = (U II α i ), respectively, giving the neutrino mass eigenstates
and the corresponding neutrino masses
(i, j = 1, 2, 3). In our case, U Iαi and U IIαi are real, while
sαβ due to Eqs. (18). When deriving Eq. (19), we assume that in the original lepton Lagrangian the charged-lepton mass matrix is diagonal and so, its diagonalizing unitary matrix U (l) is trivially equal to the unit matrix. Then, the lepton counterpart of the Cabibbo-Kobayashi-Maskawa matrix V = U (ν) † U (l) becomes equal to
From Eqs. (17) and (19) we conclude for neutrino fields that
Thus, the oscillation probabilities (on the energy shell) for active-neutrino states read (in the vacuum):
s happens to be nearly diagonal and has nearly degenerate eigenvalues: m
and Eqs. (20) give
where the eigenvalues µ
αβ ) are produced with the use of U I :
In this case, ν IIα (α = e , µ , τ ) are (approximate) neutrino heavy mass eigenstates de-
Concluding, the lefthanded see-saw, constructed in this note, implies both the smallness of active-neutrino masses and decoupling of heavy passive neutrinos, similarly to the situation in the case of conventional see-saw. However, introducing as heavy passive neutrinos the lefthanded sterile neutrinos ν 
